During its first 39 months the mobile unit admitted 794 patients with acute myocardial infarction, 126 of whom had had a cardiac arrest,3 and 27 (3.4%) of these survived to leave hospital. When ventricular fibrillation complicated myocardial infarction within four hours of the onset of the symptoms and the patient survived to leave hospital the three-year survival rate was 80%.4 In the first five years of operation there were 3861 calls and 42% of the patients carried had myocardial infarction. The prehospital mortality was 8%.
The problem
Ischaemic heart disease is the commonest single cause of death. Each year in the United Kingdom some 150 000 people, 55 000 of them aged under 70 years, die from coronary heart disease. About two-thirds of these deaths take place outside hospital and most are sudden, occurring within one hour of the onset of symptoms. Any treatment applied late in the course of a coronary attack is therefore unlikely to alter the mortality substantially, the only hope being early coronary care.
Early coronary care in Belfast
Since 1966 a mobile coronary care unit has operated from the Royal Victoria Hospital in Belfast.2 The ambulance is driven by an ambulanceman and staffed by a doctor and a nurse from the coronary care unit. The median time from the onset of symptoms to the arrival of the mobile coronary care unit is 1 hour 40 minutes.
During its first 39 months the mobile unit admitted 794 patients with acute myocardial infarction, 126 of whom had had a cardiac arrest,3 and 27 (3.4%) of these survived to leave hospital. When ventricular fibrillation complicated myocardial infarction within four hours of the onset of the symptoms and the patient survived to leave hospital the three-year survival rate was 80%.4 In the first five years of operation there were 3861 calls and 42% of the patients carried had myocardial infarction. The prehospital mortality was 8%.
The rapid mobilisation of the Belfast unit has resulted in an experience of myocardial infarction seen within one hour of the onset of symptoms which is unsurpassed in the UK." In a prospective study 294 such patients were seen and ventricular fibrillation occurred in 55 of them. In 23 cases cardiac arrest occurred before the mobile team arrived so the arrhythmia could not have been induced by anxiety associated with its attendance or travel to hospital. Since the mobile unit has all the equipment and drugs it needs to institute effective coronary care wherever the patient has his attack he is not moved to hospital until his pain is relieved and his rhythm and blood pressure are stable. Deaths in transit are virtually unknown.
An unexpected finding in Belfast was that if coronary care was started within three hours of the onset of symptoms the subsequent hospital death rate was 10%, whereas if it was started after three hours the hospital death rate was 19%.6 A similar reduction of hospital mortality was shown in the East Belfast Hospital, where at every level of the coronary prognostic index the hospital mortality was lower in patients admitted by the mobile coronary care ambulance than in those admitted conventionally.7 An overall mortality of 10% in Belfast when coronary care was started within one hour of onset compares with a mortality of 26% in a study from south-west England of 117 patients aged under 70 with myocardial infarction who were seen within one hour by general practitioners. 8 The difference in mortality was even more striking when the systolic blood pressure was Early coronary care as practised in Belfast leads to the resuscitation of patients who would otherwise have died from ventricular fibrillation and also reduces the hospital mortality by reducing the incidence of cardiogenic shock and pump failure. This study shows that in a minority of patients seen several hours after the onset of myocardial infarction there is no particular advantage in hospital admission. For women and the majority of men there are medical or social reasons for hospital admission, so home treatment is not a genuine alternative.
TEESSIDE CORONARY SURVEY
The results from the Teesside coronary survey'0 have also been used to support home treatment for the patient with acute myocardial infarction. In this community survey nearly 2000 definite or probable cases of myocardial infarction were identified; 42-8% of patients died before seeing a doctor. Of the remainder, roughly one-third were treated at home, one-third were admitted to a general medical ward, and one-third were admitted to a coronary care unit.
The fatality rate at 28 days was 50-5%, and 70% of the deaths occurred within three hours, highlighting the importance of immediate coronary care. The crude fatality rates for definite myocardial infarction appear to indicate that the risk of death was much less at home than in hospital, and this difference was maintained even when the results were adjusted for age. Furthermore, at every level of a modified Peel prognostic index and at comparable concentrations of serum aspartate aminotransferase there was a lower mortality in the patients kept at home. This was not, however, a randomised controlled trial and there were subtle but definite differences between the groups. Those patients who were going to be treated at home called their doctors on average one-and-a-half hours after the onset of symptoms, whereas those who were going to be treated in hospital summoned the doctor half an hour earlier. In the home-treated cases the doctor took about an hour to arrive but in the hospital-treated group only half an hour. These differences in behaviour may indicate differences of severity of infarction which cannot be measured by the relatively crude prognostic index or even by enzyme values. In this survey 65 % of the patients who survived long enough to see a doctor were treated in hospital, and the median time for reaching hospital or coming under the care of the general practitioner if being treated at home was nearly three hours in each case.
NOTTINGHAM STUDY
An influential paper on home versus hospital treatment was a report of a randomised trial in Nottingham in which a hospital-based team responded to calls from general practitioners when myocardial infarction was suspected." The team went to the patient's home, made its own assessment, excluded some patients on predetermined medical and social grounds, and remained with the others for two hours after which it allocated them to home or hospital treatment. For patients with suspected myocardial infarction there was no significant difference in the mortality at home (13%O) and in hospital (IIloo).
Although not mentioned in the final paper, the population covered was 100 000 and the study ran for four years from 1973 to 1977.12 13 Applying the Teesside figure for attack rate to the Nottingham population we would expect 1200 cases of myocardial infarction to survive long enough to need medical attention. Of the 500 calls for suspected myocardial infarction, 207 were to definite or probable myocardial infarction and only 150 cases were randomised, a mere 120' of the estimated total number of coronaries and a smaller percentage than in the much criticised south-west study.
There were 132 patients with suspected myocardial infarction randomly allocated to home treatment, but 26 were later admitted to hospital. We are not told whether these failures of home management occurred in those with definite or only suspected infarcts. Most probably they occurred in those with definite infarctions. The existence of this high proportion of patients with failed home management weakens the argument for keeping such patients at home initially.
Although Mobile coronary care NOTTINGHAM In Nottingham a cardiac ambulance manned by trained ambulance crew was set up experimentally in 1973.16 All patients with heart attacks brought to Nottingham hospitals by this vehicle and by routine vehicles were followed up to find out whether the cardiac ambulance reduced mortality and whether there was any selection of the patients carried by it.
The cardiac ambulance could not be manned throughout the week, and when it was not available a routine ambulance took cardiac patients to hospital. The overall mortality for patients with myocardial infarction who came by the routine ambulance when it alone was available was 51 "o. When the cardiac ambulance was sent the overall mortality was 400"0). The mortality in patients with myocardial infarction carried by ordinary ambulance at times when the cardiac ambulance was available, however, was 650,,, mortality for the two modes of transport combined being unchanged. Thus when there were alternative forms of transport for patients with myocardial infarction the cardiac ambulance tended to carry relatively low risk cases. If acute myocardial infarction leads to sudden collapse with bystanders ringing 999 for an ambulance, the ambulance controller may not be able to identify such a patient as having had an infarct and may send an ordinary ambulance although the patient is at greater risk than those identified as having had myocardial infarction and carried by the cardiac ambulance.
MOBILE CORONARY CARE FOR ALL EMERGENCIES
A further study was therefore conducted to assess the value of sending a mobile coronary care unit to all emergency calls other than those for children or for patients injured in road traffic 
present (p < 0 05). Nine out of 19 patients when resuscitated by a doctor survived to reach hospital but only 8 out of 46 cases resuscitated by ambulancemen personnel alone.
The table compares the success rate of resuscitation carried out in Nottingham, Brighton, Belfast, and three North American cities. The striking differences are the greater number of cases in Brighton and Belfast and the much higher short-term and long-term survival rate in these places compared with Nottingham. The varying success rates will be partly explained by differences in patient populations, delay in calling for help, and journey times, but the obvious explanation of the poor results from the Nottingham mobile unit is the ambulancemen's training: they seem to do no better than the crew of the routine ambulances.
The important point to emerge from the Nottingham studies is that the cardiac ambulance may carry a relatively low-risk group of patients with myocardial infarction."6 Even in this relatively low risk group, however, the overall mortality was 4000 with a prehospital mortality of 21 O', which could be reduced with effective mobile coronary care.
In Belfast when a routine ambulance arrives at a collapse call to find that the patient has a cardiac arrest the crew start cardiopulmonary resuscitation and summon the cardiac ambulance. In this way the benefits of mobile coronarv care are available to all patients carried by the ambulance service.
Benefits of mobile coronary care units COST EFFECTIVENESS
In the United Kingdom there have been no studies to show the effect on community mortality of introducing mobile coronary care, though community mortality has been reduced in some North American cities.21 24 The medical profession seems to be demanding proof of cost effectiveness and in particular of the ability of mobile coronary care to reduce community mortality rates before introducing it on a wide scale. This catch 22 situation ensures that no action is taken. The question should be asked: What reduction of mortality from ischaemic heart disease would justify the introduction of mobile coronary care ? Since myocardial infarction is so common a small reduction in mortality will mean that many lives are saved: a reduction of community mortality from 50% to 49% could lead to a saving of 1100 lives a year of patients under 70 in the UK.
A reduction of this magnitude should be easily obtainable with an efficient and comprehensive mobile coronary care service25 but would be difficult to measure except with a very large-scale survey. Yet this is at least as many lives as are saved by the whole of the dialysis and transplant programme for renal failure and the costs are unlikely to be greater. 1890 onwards, which included the statement that he had died in Guy's. We applied to Guy's for permission to consult the clinical notes, but we were informed that all patients' notes for that period had been destroyed.
Two years ago I was presented with a copy of the autobiography of Sir Arthur Hurst, a physician of Guy's Hospital, who died in August 1944 . Hurst had been a house physician to Newton Pitt and had dealt with Oliver during his later admissions to hospital. During one such stay, Hurst received a complaint from the sister of the ward that Oliver was behaving badly, and that her nurses disliked looking after him. Accordingly, Hurst informed Oliver that he must mend his ways-otherwise he would be obliged to discharge him from hospital before Christmas. Oliver replied, "You can't do that to me. I have an understanding with Pitt that I get a holiday in his ward over Christmas, and Pitt gets my spinal cord when I die." His next hospital admission was to the London, but later still, chance determined that Oliver should be admitted to Guy's when he was dying. He appeared quite happy, declaring that he was glad that at last Pitt was to get his spinal cord as a reward for his kindness to him through the years. Newton Pitt delayed his annual holiday for a fortnight in order to be at the hospital when the necropsy on Oliver took place.
Chance was still to play her final card. When the intact spinal cord was displayed on the necropsy table, and a tap was turned on to clean the table, a sudden gush of water carried the cord to the mouth of the pipe that drained the table. A frantic attempt was made to grab it, but it failed, and the precious specimen disappeared down the drain. The hospital's plumbers were summoned urgently to the scene, but to no avail; Oliver's spinal cord had been lost. Newton Pitt was in great anguish and could not be comforted. Both hospitals had, through mischance, been denied the prize which they had so much coveted, and the detailed examination of the spinal cord in Friedreich's ataxia had to await another day.-WILLIAM EVANS.
